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HYDRAULIC VKHICLESH OCK fiBSORBE R_ 

«.e present invention refers to an improved l^ydraulio vel^icle 
shock absorber intended to provide an optimum damping act.on 
only When there is a real need thereof and then to a veil 
controlled level. In tact, a hydraulic vehicle shocK ahsorher 
according to the invention comprises a cylindrical chamber 
„hich is Closed at one end and in which is axially slxdahly 
guided a piston mender supported by a piston rod and at .ts 
Lipheral surface carrying a surrounding non- slotted elastxc 
ring element, the peripheral piston member surface be.ng 
conically converging in a directional wave from the closed 
chanO^er end and the inner surface of the ring element also 
conically converging in the same direction, the r.ng element 
furthermore being axially slidably mounted on the piston 
member between a first rigid abutment at the end of a saxd 
.ember closest to the closed end of the chamber and a second 
.igid abutment on the piston me„a>er at a spacrng from the 
fiLt abutment exceeding the axial length of the ring element. 
Motion or Shoe, absorber designs with co-operating conical 
surfaces are .cnown in several connections. Thus DE 196 42 80 
Cl Shows such a design with a co-operating conical sur aces .n 
connection with a pneumatic motion damper for e.g. a glove 
compartment lid. On a piston with conical outer -^^-^ ^ 
slidably guided in a cylinder is carried a correspondrngly 
conical Sleeve li.e ceiling being slightly axially movable on 
the piston and on its auto-surface havin-g a cexlxng colour 
engaging the surrounding cylinder wall. The damping or 
absorbing fluid, in the present case air, therefore can not 
pass between the ceiling sleeve and in the cylxnder wall but 
0 « a restricted channel in the conical surfaces when 

the same are engaging each other during the piston rod 



PCT/SF,2(m2/ft(n382 

WO 2Cnf^iv>r^^y» 



10 



15 



t:::Lr X rruaXX. =o-ope.a.in. con.caX surface aXso 
absorbxng rxui T^^^^^al chamber is suitable 

aesxgn xn order to P ^^^^^ 
a break means creating a rri^u 
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Most o. t.e present veKicXe ..ocK a..or.er ---^ ^ 

channeXs wxth a pXuralxty ^ecessarlXy show a 

- t eropl-o. as t.. sa.e t..e 

-r:r;: r/rsx: jt.e p.sto. .eoo»es .ea... 

as the fXuxd or. P £„_.„ation of foam and generation 

agitated which Xeads to th .or^at ^^^^^ ^^^^^^ 

°' -:rr— .Xu^d and t^ere^o^e cooXing 

°' the vxsoosxty „otorcycXes and particularXy 

measures often are re^uxred^ X p„enon in the 

r:z rrxLHi: ::::: o^ the shoo..a.sor.ers. x^ ^or 

rrtal the front steering s.is of the snow .oMXes are 
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mounted in spring struts provided with shock absorbers it is 
essential that the damping of the outward movement of the 
spring strut after a compression occurs distinctly but 
extremely fast since otherwise in a new closely following 
compression spring movement the shock absorber has not yet 
allowed the spring strut to extend completely- In a plurality 
of such compressions of the spring strut following closely 
after each other in a regularly uneven path or the like in 
various types of country driving, the spring strut finally may 
stop into a completely compressed position and thus act as 
being fully rigid. Since it is important that the spring 
absorbs most of the impact force against a obstacle, the shock 
absorbing or damping action usually is selected small at the 
compression movement, to a magnitude of about 10%, while a 
Shock absorbing or damping action of about 90% is desired at 
the movement outwardly. The shock absorber according to the 
invention may also advantageously be used in most other 
vehicles than the above- stated . 

NOW the present invention aims that providing a sensing or 
active shock absorbing structure the action of which adapts 
itself to after the need- of damping. According to the 
invention this is obtained substantially in that the two 
conical surfaces are formed with mutually different conicxty 
with cone angles and diameters such selected that in an 
outward return movement of the pistonmember the same is urged 
with its steeper conical peripheral surface against the less 
conical inner surface of the surrounding ring element and 
brings the first abutment into engagement with the yieldable 
ring element while - at the same time - radially expanding the 
same so as to leave only a small intentional . clearance for 
letting through hydraulic fluid between the outer surface of 
the ring element and the inner surface of the cylinder. 
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Besi-des the activation operation of the .hoclc absorber 
according to the Invention thus mentioned the same also 
;;o:ides a ™uch scalier a.itatlon action on the ^^^ul- 
"luLd - axso by shorter periods at action - and owrng to the 
a.^ that the .luid passes closest to the cylinder wall 
,.n^d .ay easily be cooled in an advantageous way Pr.or shoc^ 
absorber designs often have had a constant absorbing or 
Hping action due to the design but the absorber according to 
;::^i„Ltion ^ay better be called active in its — 
sLe its function changes after the needs. The r.ng element 
:L.ly «iXl e^and and hence reduce the through- flow area of 
hydraulic fluid due to the magnitude of the Ir^.d 

slsmg action. The expansion of the ring element P-^-^^^^^ 
Tthe co-operation of the conical surfaces P^^"^- 
^reat forces in this element by only s„all axial movements 
Ztl the piston .enO^er and the ring element and hence also 
riTrr^ast return to the released position with fully e^osed 
cross sectional area. 

By way of e.a:^le the invention will be further described 
Telow with reference to the accompanying drawing rn wh.ch 
Fi<,ure 1 Illustrates a longitudinal section through an 
I ite sho^ absorber and figures .a and b show sectional 

aetail views to an enlarged scale of the ring element and the 
detaxi vie ^^^^ absorbing 

5 piston member in non-aotive ana in ac 
position, respectively. 

. ■ ,1,,,= illustrated a shook absorber 
in the drawing it is thus illustrat 

according to the invention con^rising an extended cylinder 2 
in wrich^s slidably guided a piston S carried by 
■ 0 8 Externally the piston 5 is surrounded by a non-slotted ring 
/ainie latter is mounted longitudinally slidable between a 
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first end abutment 4 on the piston rod 8 at the end closest to 
the closed cylinder end 9 and a second abutment 7 located at 
an axial distance on the piston rod from the end of abutment 4 
greater than the axial length of the piston 5. 

Within the cylinder 2 the piston 5 restricts a chamber 3 and 
as known the cylinder is filled with hydraulic fluid. 
According to the invention the peripheral surface of the 
piston 5 is made conically converging in the direction from 
the closed cylinder end 9, while the surrounding ring 6 in a 
similar way is internally conically converging in the same 
direction. The conical angle of the peripheral surface of 
the piston 5 is, however, greater than the conical inner 
surface of the ring 6 for a purpose to be further described 
below . 

in a compression of the spring member co-operating with the 
shock absorber the piston 5 and the ring 6 are together with 
the piston rod 8 urged inwardly in the cylinder 2 thereby 
letting the hydraulic fluid in the chamber 3 flow both between 
the conical surfaces and between the outer surface of the ring 
6 and the surrounding cylinder wall such as illustrated in 
Fig. 2a. The shock absorbing action aimed at in the normal 
case in such a compression of the shock absorber amounts in 
this case to about 10% and may easily be obtained by suitable 
dimensioning of the piston 5 and the ring 6 as well as the 
cylinder 2'. 

in a return movement of the non- illustrated spring member, 
such as illustrated in Fig 2b, with accompanying extraction of 
the piston rod 8 out of the cylinder 2, which rapidly and with 
a very great force since the spring compression has 
accumulated the force of the spring movement, the abutment 4 
carries the piston 5 axially with its conical surface into the 
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internal conical surface of the surrounding ring 6 durrng 
Simultaneous radial expansion of the resilient ring 6 
However, the latter is such dimensioned in its outer drameter 
that it will not come into engagement with the inner surface 
of the surrounding cylinder 2 but leave a s.all clearance at 
this wall for the hydraulic fluid to pass through, owxng to 
tJ. the action of the shoe, absorber will not be fully stxff 
but Shock absorbing or damping action will be achieved 
suitably amounting to about 90%. 

«.i3 condition Of the shoC absorber will reside only under a 
Short moment when the return force of the sprrng means rs 
Limum but in the next moment the two co-operat.ng conxcai 
surfaces of the piston s and ring s will cause 
leaves its expanded position under axial movement 
piston 5 and a rapidly increasing area will aga.n be made, free 
for the passage Cf the hydraulic fluid passed the p.ston 5. 
.ocording to the invention the surrounding ring S is resilient 

::Lrial as the piston S and thus has substantially the same 
Tdu us Of elasticity as the latter,, it is advantageous for 
tirdistinct operation of the shock absorber that the rrng 
Tteri has mich lower modulus of elasticity, probably of one 
Taer o* magnitude less than the piston material. By thxs an 
elemely fast operation of the damping and valve function of 
. the Piston and ring unit will be assured, .s -^^^^^ -^^^^^ 
steel might primarily be selected but also brass and hard 
; lastics Je ring . suitably is made of plastic. Practical 
tests have disclosed that it is suitable that the conrcal 
angle a. of the outer surface of the piston 5 is of the 
0 magnitude of about 8= while the conical angle a. of the 
internal surface of the ring 6 amounts about 5«. 
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A preferred embodiment of the invention also oomprises an 
axial adjustability in the co-operation between the two 
conical surfaces of the piston 5 and ring 6. Advantageously, 
this may be carried out from the exterior of the shock 
absorber, for instance by connecting the piston with a piston 
rod 8 and guiding the ring 6 axially and non-rotatably withxn 
the cylinder. Through said piston rod or alternatively by 
means of an adjustment member mounted therein axial 
adjustments of the piston 5 relative the ring 6 are made 
possible. Thereby the conical surface of, the piston 5 might be 
axially adjusted and more or less exposed to the conical 
svirface of the expanding ring 6. 

in the above-stated the shock absorber according to the 
invention has being stated as being a separate unit for co- 
operation in a known manner with a leaf spring, torsion sprrng 
or helical spring in a vehicle wheel suspension or the Ixke. 
However, it is also possible to integrate the shock absorber 
with the spring means by connecting the shock absorber chamber 

3 with a gas chamber 10 as indicated with dotted lines in Fxg. 

1 of drawing. 

Finally it is also to be emphasized that even if the invention 
in the above-stated primarily has been described as applied to 
sno« mobiles and motorcycles, practical tests have shown that 
the inventive structure also advantageously may be applied to 
; oars such as in rear axle suspensions. 



